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Introduction

In 1990, we began installing a basic set of sensors that were manually read with an ohm meter
one to three times per month. As funds and new technologies became available, dataloggers
and other sensors were installed. The first dataloggers were installed in 1995 and the 1997
installations completed the site upgrades. The dataloggers are programmed to store two-hour
averaged sensor readings. This poster discusses several benefits of automating the data
collection and compares the annual site costs before and after their installation (Tables 1,2).

We compare the data applications and interpretations before and after automation and discuss
those possible only with automation and those that are comparable regardless of automation.
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Discussion
For brevity, data collected with the meter will be referred to as “manual’ data and data collected using the datalogger will be referred to as “automated” data.

Soil Moisture

Figures 2 through 5 depict soil moisture data applications. Figures 2 through 4 are from the “automated” data and Figure 5 is from the “manual” data.

Figure 2 shows the response of soil moisture tension to precipitation. The soil moisture tension response time is detectable only with data collected at close intervals. At the 10-cm depth, the soil moisture tension
decreases almost immediately after the rain; whereas the soil moisture tension at 25 cm did not change noticeably until the fifth day when the cumulative rainfall was 4 cm. We could also determine responses as
frequently as every two hours. This is the only site that has hourly rainfall data available and provides incentive to install rain gauges at several other sites.

Figure 3 depicts soil moisture tension changes in July of 1997. These data show response to rain in the upper 20 cm but the moisture tension is dominated below 20 cm by moisture removal by roots and by the upper
boundary of the dense till material (described at 84 cm in the pedon description). The bulk density of the dense till in this pedon is 1.8 g/cc.

Figure 4 shows the soil moisture tension patterns with depth for July through August and for February when the soil again becomes more moist.
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Conclusions

The cost for automating data collection seems justified, especially when considered as a
cost-per-data unit.

A primary advantage of the “automated” data is the flexibility to interpret it at more levels of
detail, i.e., every two hours, daily, monthly, annually, or other intervals. Conversely, the most
detailed summary of the “manual” data is monthly, and that level of generalization has low
confidence because it is based on a maximum of three data points in this project.

Effects of soil morphology on the soil moisture patterns throughout the year are clearer from
the “automated” data.
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and “automated” were comparable for most annual temperature averages

“‘Automated” data are subject to fewer errors because of possible recording errors to the field
sheets when sensors are read in the field and when the data are transferred from the field

Figure 7. Detailed April Temperatures -- “Automated”
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Figure 8. Annual Soil Temperature Pattern -- “Manual”
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